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narrative of travel, for the author has described the mining conditions and 
mining processes with an ability that few can equal. The book is well 
illustrated and a very welcome addition to the literature on Alaska. 

W. W. A. 



Schistosity by Crystallization. By Fred. Eugene Wright. Am. 
Jour. Sci., Vol. XXII, September, 1906. 

The schistose and gneissose textures of many metamorphic rocks have 
been ascribed to the orienting influence of pressures with a stress difference 
acting during the recrystallization of the rock in its new environment — 
solution taking place along the line of greatest strain and deposition along 
the line of least resistance and normal to the maximum stress. In such 
cases the rock cleavage is due to the parallel arrangement of its mineral 
components in planes perpendicular to the line of greatest stress. 

Conditions of experiment in which crystallization under unequal strains 
could take place were effected by using cubes of glasses made by chilling 
melts of different minerals rapidly, and by heating these to the point 
at which crystallization first began, the viscous glass at that temperature 
being still in a state of fair rigidity, and capable of supporting a certain 
amount of unequal strain. Textures similar to those of certain metamorphic 
rocks were produced in this way, and an experimental confirmation of the 
theoretical deductions thus obtained. 



Quartz as a Geological Thermometer. By Fred. Eugene Wright 
and Esper S. Larsen. Am. Jour. Sci., Fourth Series, Vol. 
XXVII, p. 162. 

This paper, which is a review and discussion of experiments made by 
the writers in the Geophysical Laboratory of the Carnegie Institution at 
Washington, is an important contribution to the knowledge of mineral 
genesis. By means of the electric resistance microscope the birefringence 
and circular polarization of quartz plates at various temperatures were 
measured and the inversion point (575°) was accurately determined. 

The birefringence of the quartz plates decreases gradually from o° to 
575 , at which point the decrease is very rapid. Beyond this point the 
birefringence increases slightly. The inversion was observed both on 
heating and cooling and the changes are constant and sharply marked. 
There is also a marked change in the angle of circular polarization at the 
inversion temperatures and abrupt change in the coefficient of expansion 
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which is expressed both on heating and cooling and a change in the heat 
capacity. 

Quartz formed at the low temperature is hexagonal and trapezohedral- 
tetratohedral, while that formed at the high temperature is probably 
hexagonal and trapezohedral-hemihedral. It is found that these crystallo- 
graphic relations are expressed in the circular polarization of the two 
varieties. Intergrowths of right- and left-handed quartzes are more fre- 
quent and more regular in boundary lines in the quartz formed at low 
temperatures and the etched figures show more regular and more sharply 
defined twinning. Quartz formed at the higher temperatures and subse- 
quently cooled may show the effects of inversion by shattering or latent 
weakness inherent in such crystals may be disclosed by etching in hydro- 
fluoric acid. Large clear quartzes free from cracks have probably never 
reached the inversion temperature. 

Quartzes from veins and geodes and certain vein pegmatites are in 
general clear and free from intricate fracture-cracks and show regular 
intergrowths of right- and left-handed quartzes; they are frequently twinned 
and the outline of the twinned areas is usually regular. The quartzes 
from graphic and granite pegmatites, granites, and porphyries are smaller 
in size, frequently fractured and cracked. They rarely show intergrowths 
of right- and left-handed individuals and the outlines of such intergrowths 
may or may not be regular. The observed characteristics of the first 
group of quartzes are those deduced theoretically for low-temperature 
quartzes, while the features of the second group are those deduced theoreti- 
cally for quartzes formed above 575°. This places the temperature of 
final solidification of an intrusive granite mass above 575 . 

It is hoped that these investigations will be extended to the quartz 
formed by contact metamorphic processes. As pointed out by Lindgren 
these deposits without doubt were formed above the critical temperature 
of water. By the use of the quartz thermometer on carefully selected 
material the precipitation point of many minerals of the contact zones 
could be approximated much more closely than has yet been done. 

Tridymite, it is pointed out, forms at 8oo°, beyond which the high-tem- 
perature quartz is unstable. Definite data concerning the behavior of 
Si0 2 through a wide range of temperatures and at ordinary pressures are 
thus supplied. Perhaps the pressures do not greatly affect the nature of 
crystallization though they do affect the solubility of quartz. In the great 
majority of the rhyolites and quartz-porphyries of Montana, Nevada, 
and Colorado, it is, in the experience of the reviewer, the most conspicuous 
of the phenocrysts. Nearly everywhere it is resorbed. The phenocrysts 
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of quartz were clearly formed before the magma rose to the surface and 
their corroded or embayed condition is due to resorption by the magma. It 
is generally assumed that the relief of pressure causes a change in equi- 
librium and as a result of relief the magma ceases to precipitate quartz and 
dissolves some of that which has been precipitated. Does the presence 
of quartz instead of tridymite show that the temperature of solidification 
was less than 8oo° ? In the case of granitic rocks where the last crystals 
formed are an eutectic, the temperatures there are low, but in the porphyries 
containing resorbed quartz the latter must have been present in excess of 
the eutectic for the temperature and pressure prevailing at the time. 

If the pressures do not seriously affect the quartz thermometer then it 
follows that the excess quartz in porphyries (phenocrysts) does not begin 
to be precipitated until the lava has cooled to 8oo°. From this and the 
great abundance and wide distribution of the resorbed quartz phenocrysts, 
it follows that the siliceous lavas probably rise to the surface very slowly — 
so slowly that the large quartz crystals may be precipitated and again 
resorbed while the lava which ultimately solidifies as a glassy rock has cooled 
to 8oo°. 

If calcite, pyrite, or some other common vein mineral should supply 
another point near ioo° C, certain vexed problems related to the genesis 
of an important class of metalliferous deposits could easily be solved. 

W. H. E. 



Seventeenth Annual Report of the Ontario Bureau 0). Mines, igo8. 
Published by order of the Legislative Assembly of Ontario. 
Thos. W. Gibson, Deputy Minister of Mines, Toronto, 1908. 

The report includes a statistical review of the mineral productions of 
Ontario for 1907, technological and geological notes on various mines 
by E. T. Corkill, a description of the geology of Thunder Bay-Algoma 
Boundary by Arthur S. Parsons, of the Iron Ranges east of Lake Nipigon 
by A. P. Coleman and E. S. Moore, and a review of the iron and steel 
industry of Ontario by George Cleghorn Mackenzie. 

The value of the mineral production for 1907 was $25,019,373.00, 
an increase of 12 per cent, over 1906. Six metals yielded nearly fifteen 
million dollars. These, in order of their value, are silver, iron, nickel 
(ore value), copper, cobalt, gold. The non-metallic products yielded above 
ten million dollars. 

The splendid showing is due chiefly to activities in silver mining at 
Cobalt, which produced $6,301,095 .00 in silver, cobalt, arsenic, and nickel. 



